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(54) HUE CALIBRATION SYSTEM FOR DIGITAL IMAGE PRINTING 



(57) A reference color image supplied to a first im- 
age processing computer system is printed and record- 
ed in the magneto-optical recording medium. The refer- 
ence color data (brightness, contrast, chroma, and color 
balance) of the image are also checked on a monitor. 
Next, the reference color image data recorded in the 
magneto-optical recording medium is supplied to a sec- 
ond image processing computer system, and the color 
data on the monitor is adjusted to print the image of hue 
corresponding to that of the image printed on the first 
computer system. The difference between the color da- 
ta in this condition and the reference color data is as- 
sumed to be a corrective value. When a given photo- 
graph image recorded in the magneto-optical recording 
medium through the first computer system is printed on 
the second computer system, the color data on the mon- 
itor is corrected according to the corrective value. 
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Description 

TECHNICAL FIELD 

[0001 ] The present invention relates to a digital image 
print preparation technique for preparing a digital image 
by an ink jet printer or other digital printer using digital 
data input to an MO (magneto-optic disk), CD-ROM, or 
other optical disk storage medium (hereinafter simply 
referred to as "basic digital data"), more particularly re- 
lates to a process for preparing a digital image by a print- 
er using a computer system independent from the com- 
puter system preparing the basic digital data. 

BACKGROUND ART 

[0002] Along with the recent rapid advances made in 
computer image processing technology, the practice 
has spread of preparing an MO or other optical disk stor- 
age medium in which an image has been input as digital 
data and preparing a digital image by a digital printer 
provided with the computer preparing this storage me- 
dium based on the digital data of this optical disk storage 
medium. Another practice has been mass production 
scale printing comprising printing an image (including 
text layout) by a printing machine operating by substan- 
tially the same principle as an ink jet print system using 
an optical disk storage medium prepared in this way. 
[0003] As is already known, when printing by an ink 
jet printer or other printer, the hue of the printed photo- 
graphic image (luminance, contrast, chroma, and color 
balance) does not necessary match the hue of the mon- 
itor image. In this case, the practice has been to perform 
so-called "color matching" for matching the hue of the 
original photographic image and the hue of the monitor 
image as with operation by the Color Sync System (reg- 
istered trademark) in the case of use of for example an 
Epson printer (registered trademark) or to prepare a 
new digital photographic image by adjusting the hue and 
composition of a dialog display using the monitor image 
as a starting point, but whatever the case, the hue of the 
monitor image does not necessarily match with the dig- 
ital photographic image which is printed. Rather, usually 
it is different. Therefore, the practice has been to adjust 
the hue (luminance, contrast, chroma, and color bal- 
ance) of the image by color correction data of a color 
adjustment menu of a printer driver setting screen dis- 
played on the monitor (hereinafter referred to as the 
"color data") by a known technique to match the hues 
of the digital photographic image printed by the printer 
and the monitor image. This adjustment will be called 
the "basic calibration" of the hue below. 
[0004] Further, even if loading a storage medium of 
digital data of an image prepared by a computer of a 
computer image processing system for which basic cal- 
ibration has been performed into a computer of a com- 
puter image processing system different from this sys- 
tem and printing out a digital photograph by a printer of 



this system, often the hue will not match with that of the 
digital photographic image prepared by the printer of the 
computer system (former). This is particularly the case 
when the printer is different. This problem of mismatch 
5 in hue is becoming a major problem with the afore-men- 
tioned mass production scale system using a printing 
machine. 

[0005] On the other hand, recently such digital photo- 
graphs have been printed out by professional services. 
io Further, in addition to this computer image processing 
technology, along with the advances in data communi- 
cations technology using the Internet, the trend has 
been toward larger scale systems. The afore-mentioned 
color problem remains to be solved in terms of rational- 
es ization of cost and work efficiency. 

DISCLOSURE OF INVENTION 

[0006] The object of the present invention is to ration- 
ally solve the above problem of the mismatch of hue. 
For convenience, the following explanation will be made 
using as an example the use of an MO (magneto-optic 
disk) as an optical disk storage medium. 
[0007] Along with the advances in and spread of com- 
puter image processing technology, digital photographs 
have come to be printed by individuals as well, but when 
using an MO to print a desired digital photograph by the 
digital data stored therein, the computer image process- 
ing system used is not always the same as the system 
preparing the MO. Therefore, as explained above, when 
printing an image by the color data displayed by the 
computer monitor, sometimes the result does not match 
the digital photograph of the computer system preparing 
the MO in hue. In this case, calibration is necessary. 
That is, repetitious complicated work becomes neces- 
sary. 

[0008] Computer image processing equipment, like in 
other industries, is being manufactured by mass produc- 
tion of equipment of identical models having identical 
functions as that comprising the computer image 
processing system. The system is made up of an as- 
sembly of such equipment. Even if the same models of 
image processing equipment sold from the same com- 
pany offer substantially the same performance, there is 
some variability. Therefore, when assembling such 
equipment to put together a computer image processing 
system, naturally it is not possible to avoid differences 
in function unique to each system among different as- 
sembled computer image processing systems. This 
problem is even more notable when the printers are dif- 
ferent. Further, this becomes a factor behind the mis- 
match of print hue when printing the same original pho- 
tographic image by a pair of specific computer image 
processing systems. 

[0009] The present invention is designed to solve 
these problems. 

[0010] As explained above, the basic technical idea 
of the present invention comprises, from the standpoint 
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of the fact that the mismatch of hue of a printed photo- 
graphic image when printing a digital photograph 
through an MO by a specific pair of computer image 
processing systems (one being referred to as a "master 
computer image processing system" and the other be- 
ing referred to as a "sister image processing system") 
for the same original photographic image arises due to 
the variation in performance and characteristics unique 
to each computer image processing system and that un- 
less special external force acts on it, this mismatch is 
fixed, first preparing a print image by the master system 
using the basic color image as the original image, finding 
the color data displayed on a monitor of the computer 
(luminance;- contrast, chroma, and color balance "C, M, 
Y"), storing the digital data stored in the computer of the 
master system corresponding to the basic color image 
in an MO, storing the digital data of the MO in a computer 
of the sister system, then adjusting the color data dis- 
played on the monitor of the computer of the sister sys- 
tem so as to prepare a print image substantially match- 
ing in hue with the print image of the master system, 
finding the color data displayed on the monitor together, 
comparing the two sets of color data, using the differ- 
ence as the correction value of the color data, process- 
ing an independent original photographic image sepa- 
rately by the master computer system and printing the 
digital photographic image, then, when printing the dig- 
ital photographic image by the sister computer system 
using the MO prepared by the master computer system, 
correcting the color data displayed on the monitor of the 
computer of the sister computer system by this correc- 
tion value, .then printing so as to print a digital photo- 
graphic image of a hue the same as the case using the 
master computer system. 

[0011] That is, the present invention covers a pair of 
computer image processing systems comprised of a 
specific master computer system and a sister computer 
system and comprises storing a reference color image 
prepared in advance as digital data in a computer of the 
master computer system, printing a digital image (called 
basic digital image) by a printer of this system, confirm- 
ing the color data corresponding to this print (called ref- 
erence color data) by displaying it on a monitor of the 
computer, storing the reference color image as digital 
data in an MO, inputting the digital data of this MO in a 
second computer image processing system, adjusting 
the color data and printing a digital color image substan- 
tially matching in hue the reference digital image, com- 
paring the color data corresponding to the digital color 
image with the reference color data, finding the differ- 
ence, and deciding on that value as the correction value 
of the color data, 

then, when printing a digital photograph by the sis- 
ter computer system using an MO storing the digital data 
of the digital photograph prepared by the master com- 
puter image for any original photographic image, using 
the correction value to correct the color data displayed 
on the monitor of the sister computer then starting the 



printing of the printer and printing the desired digital pho- 
tograph. 

[0012] The object is achieved by providing a calibra- 
tion system for hue in a digital image print. 

5 

BRIEF DESCRIPTION OF DRAWINGS 
[0013] 

10 FIG. 1 shows an example of the arrangement of 
equipment of a master computer image processing 
system and sister computer image processing sys- 
tem to which the present invention is applied; 
FIG. 2 is a flow chart of the steps for working the 

15 present invention by the computer image process- 
ing system of FIG. 1; 

FIG. 3 shows a basic color image used for the sys- 
tem of FIG. 2; 

FIG. 4 shows an original photographic image (by a 
20 line drawing) used for an experiment to which the 
present invention is applied; and 
FIG. 5 shows a digital photograph (print) by a line 
drawing prepared by a master computer system 
from the original photographic image of FIG. 4. 

25 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] Below, the present invention will be explained 
in detail taking as an example the case of processing 

30 an original photographic image by a master computer 
system using a computer (Power Macintosh G31 ), print- 
er (Epson Inkjet Printer 2000C (registered trademark)), 
MO drive (Olympus Turbo MO 640S (registered trade- 
mark)) and a scanner (Microtec ScanMaker 5 (regis- 

35 tered trademark)) to prepare a digital photograph, 
processing the original photographic image by a known 
computer image processing technique to obtain a digital 
photographic image having the desired hue, preparing 
this by the printer, preparing an MO storing the digital 

40 data of the digital photograph, and using this MO to rep- 
licate the digital photograph by a sister computer system 
having a different printer of the same model as the mas- 
ter computer system. 

[0015] As shown in FIG. 2 showing the steps of work 
45 of the present invention, first, a basic color image, for 
example, a known RGB basic color image (FIG. 3) ob- 
tained by combining the three primary colors of cyan (C), 
magenta (M), and yellow (Y) and black (BK) in mutual 
relationship, was prepared, the basic color image was 
so stored as digital data in a computer through a scanner 
of the master computer system, the digital data was 
stored in an MO, a digital color image was printed as 
basic digital image by a printer, and the color data dis- 
played on the monitor (luminance, contrast, chroma, 
55 and color balance) was found, whereupon basic data of 
a luminance of -20, a contrast of -1 , a chroma of 0, a 
cyan C of 0, a magenta of -1 , and a yellow Y of 0 was 
obtained. 
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[0016] Next, the digital data of the MO was stored in 
the computer of the system computer system, the digital 
image matched in hue with the basic digital image by 
adjusting the color data of the monitor was printed by 
the printer of the system, and the color data displayed 
on the monitor of the computer of the system was found, 
whereupon the following color data was obtained. That 
is, this data included a luminance of -13, a contrast of 
5, a chroma of 0, a cyan of 0, a magenta of -1 , and a 
yellow of 0. Therefore, the difference between the above 
basic color data was a luminance of +7 and a contrast 
of +6. 

[0017] Therefore, when printing a digital photograph 
having substantially the same hue as a digital photo- 
graph prepared by the master computer system by a 
printer of the sister computer system using an MO pre- 
pared by the master computer system, it was possible 
to print a desired digital color image by correcting the 
color data displayed on the computer monitor using the 
difference of the color data as the correction value be- 
fore operating the printer. 

[0018] As a result of repeated basic experiments, it 
became clear that there was a certain fixed difference 
in the above color data in the digital photographic imag- 
es printed by printers between the master computer sys- 
tem and a specific sister computer system and that us- 
ing the certain fixed difference in color data as the cali- 
bration value, it was possible to easily replicate a digital 
photograph prepared by a master computer system by 
simple correction of the color data by a printer of the 
specific sister computer system. 
[0019] Next, an example of preparation of a digital 
photograph using a photograph of Mt. Bandai in Fuku- 
shima prefecture taken from the highest point of the Ag- 
atsuma Skyline road as an original photographic image 
in the early morning of one summer day will be ex- 
plained. Since the color photograph was an original pho- 
tographic image, the following explanation will be made 
using a traced line drawing. 

[0020] FIG. 4 shows a photograph of scenery, by a 
line drawing, having mountain ranges 4, 5, 6, and 7 and 
white clouds 3 in the foreground and a seemingly float- 
ing mountain peak 1 lit by the rising sun. The mountain 
ranges increase in luminance from the front in the order 
of 7, 6, 5, and 4. Mt. Bandai 2 was positioned with the 
dusky sky 1 in the background, but due to the morning 
fog, was shown in a somewhat fogged state. A digital 
photograph using the positive film of this photograph of 
scenery as an original photographic image was pre- 
pared by adjusting the luminance, contrast, chroma, and 
color balance of the background 1 , peak 2 of Mt. Bandai, 
the cloud bank 3, and the mountain ranges 4, 5, 6, and 
7. FIG. 5 is a line drawing corresponding to the digital 
photograph. 

[0021] The color data corresponding to the digital 
photograph included a luminance of -10, a contrast of 
0, a chroma of 1 0, a cyan C of 7, a magenta M of 0, and 
a yellow Y of -5. Next, when the digital data of the digital 



photograph was input into the computer of the sister 
computer system by an MO prepared corresponding to 
the digital photograph by the master computer system, 
the dialog color data of the monitor was found, and the 
5 image was printed by that color data, and a digital pho- 
tograph having a remarkable difference in the lumi- 
nance and contrast ended up being printed. When the 
image was printed by setting to a luminance of -3, a con- 
tract of 6, a chroma of 10, a cyan C of 7, a magenta M 
10 of 0, and a yellow Y of -5 of the dialog color data cor- 
rected by the afore-mentioned calibration, it was possi- 
ble to prepare the desired replicated print. 
[0022] As clear from the above experimental results, 
after requesting a professional service to perform com- 
15 puter image processing and having it prepare the de- 
sired digital photograph, an MO corresponding to the 
digital photograph is received from the professional 
service. When preparing a digital photograph of the 
same hue when subsequently needed by the printer of 
one's own computer system, it was confirmed that it was 
possible to easily achieve the objective by adopting the 
afore- mentioned calibration technique. 
[0023] Here, a practical problem which should be con- 
sidered is the effect of changes in performance of the 
equipment due to aging after years of use of the equip- 
ment, in particular the printer, of the sister computer sys- 
tem. Therefore, naturally it becomes necessary to check 
the calibration value at all times in accordance with the 
change of the calibration value along with time. A major 
feature of the invention of the present application is the 
great merit in work efficiency and cost when compared 
with adjustment of the hue for each replication by a sister 
computer system of a digital photograph prepared by a 
master computer system. 

[0024] Further, the calibration system of hue in a dig- 
ital image print according to the present invention was 
explained with reference to an embodiment of a system 
configured by a Power Macintosh G3 (registered trade- 
mark), Olympus Turbo MO 640S (registered trade- 
mark), Turbo MO 640S (registered trademark), and Mi- 
crotec ScanMakerS (registered trademark), but the ba- 
sic technical idea naturally can be also applied to print- 
ing by a so-called digital image printing machine based 
on the same principle. 



Claims 

1 . A calibration system for hue in a digital image print 
so of a digital photograph preparation system for print- 
ing a digital photograph by a printer of a sister com- 
puter image processing system by a master com- 
puter image processing system and a magneto-op- 
tic storage medium processing digital data of a dig- 
55 jtal photograph prepared by this image processing 
system, comprising 

a first step of preparing a reference color im- 
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age, inputting this reference color image as dig- master computer image processing system, 

ital data into a computer of the master computer 
image processing system, printing the refer- 
ence color digital image by a printer of the sys- 
tem, and storing corresponding color data (lu- 5 
minance, contrast, chroma, and color balance) 
as reference color data by a monitor display of 
said computer; 

a second step of inputting the stored data of the 
magneto-optic storage medium prepared in the 10 

-first step into a computer of a sister computer 
image processing system, printing by the print- 

, -er of this system a color digital image substan- 
tially matching in hue the reference color digital 
image prepared by the master computer sys- 15 
tern, finding the color data corresponding to the 
digital image by the monitor of the computer of 
this system, then finding the difference from the 
reference color data as a correction value; and 
a third step of, when printing the individual in- 20 
dependent digital photographic image pre- 
pared by the master computer image system 
by a printer of the sister computer image 
processing system, inputting the digital data of 
the magneto-optic storage medium corre- 25 
spending to the digital photographic image pre- 
pared by the master computer image process- 
ing system into the computer of the sister com- 
puter image processing system, starting the 
print operation work, correcting the color data 30 
displayed on the monitor by said correction val- 
ue, then printing. 

2. A calibration system for hue in a digital image print 

as set forth in claim 1 , 35 

said calibration system characterized in that 
the sister computer image processing system 
does not include a scanner for scanning an 
original photographic image. 40 

3. A calibration system for hue in a digital image print 
as set forth in claim 1 , 

said calibration system characterized in that 45 

the master computer image processing system 
has a scanner for scanning an original photo- 
graphic image and in that the original image is 
stored as digital data in a computer of the mas- 
ter computer image processing system by the so 
scanner. 

4. A calibration system for hue in a digital image print 
as set forth in claim 1 , 



55 



said calibration system characterized by in- 
putting the digital data of an original image tak- 
en by a digital camera into the computer of the 
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